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Notations

Traditional name

Cosineintegral

Traditional notation

Ci(2

Mathematica StandardForm notation

Cosl ntegral [z]

Primary definition

06.38.02.0001.01

zcos(t) — 1
Ci(2) ::f . dt+log(2 +vy
0

Specific values

Values at fixed points
06.38.03.0001.01
Ci(0) == —0
Values at infinities

06.38.03.0002.01
Ci(0) =0

06.38.03.0003.01
Ci(~c0)=in

06.38.03.0004.01
Ci(i 00) == 00

06.38.03.0005.01
Ci(—ic0) ==

06.38.03.0006.01
Ci(0) == ¢,

General characteristics
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Domain and analyticity

Ci(2) isan analytical function of zwhich is defined over the whole complex z-plane.
06.38.04.0001.01

z—Ci(2)::C—C

Symmetries and periodicities

Mirror symmetry

06.38.04.0002.01
Ci(2==Ci(2)/; z¢ (-0, 0)

Periodicity

No periodicity

Poles and essential singularities

The function Ci(2) has an essentia singularity at z == co. At the same time, the point z == co isabranch point.

06.38.04.0003.01
Sing (Ci(2) == {{c0.c0}}

Branch points

Thefunction Ci(2) hastwo branch points: z== 0, z = co. At the same time, the point z == co isan essential singularity.

06.38.04.0004.01
BP4Ci(2)) = {0, &}

06.38.04.0005.01
R,(Ci(2), 0) = log

06.38.04.0006.01
R(Ci(2), %) ==log

Branch cuts

The function Ci(2) is a single-valued function on the z-plane cut along the interval (—co, 0) where it is continuous from
above.

06.38.04.0007.01
BCACi(2) = {{(=0, 0), =i}

06.38.04.0008.01
Iin}) Ci(x+i€)=Ci(x)/; x<0
€+

06.38.04.0009.01
lim Ci(x—i€)=Ci(X)—27i/; x<0

e>+0

Series representations



http: //functions.wolfram.com

Generalized power series

Expansions at generic point

For the function itself

06.38.06.0009.01

Z== 7

) ) arg(z—zp) 1 €0S(2p) cos(%) +SiN(Zy) Z )
Ci(2) < Ci(z9) + | —— || log| — [+ log(zy) | + —Zz)—-———————(Z-29)°+ ... [, (2> Zy)
L 2n ] 2 22(2J
06.38.06.0010.01
) ) arg(z—zp) 1 €0s(2p) cos(%) +SiN(Z) Z ) 3
Ci(2) « Ci (z) + o log - +log(z) | + 7)) - ——————— (2-2° + O((z- 2)°)
L T
06.38.06.0011.01
Ci Ci ki) (' ! I i (_1)k_126k \/72"’32(2{“ Fi1,1;2 3k 2 k. % k
i(2) = Ci(zg) + | ——— || log| — | + lo + - 1,2, — 22— —; ——||(z-
( (20) e g Zo 0(2o) 2. " k! 2F3 > > "2 (z—-2y)
06.38.06.0012.01
) ) arg(z—z) 1
Ci(2) « Ci(z9) + | —— || log| — |+ log(zp) | + O(z - z)
L 27 ] Z
Expansions on branch cuts
For the function itself
06.38.06.0013.01
arg(z—x)| cos(x) COS(X) + X Sin(x)
CioxCi(x)+2im + Z-X)—- —————— (Z-X?+...;(ZoX)AXeRAX<0
.l 2nx 2 X2
06.38.06.0014.01
arg(z—x)| cos(X) Cos(X) + X sin(x)
Ci(2) « Ci (X) +2in + Z-0- ————— (2-0?+0((z-%%) /i xeRAX<0
L 27 X 2 X2
06.38.06.0015.01
agz-x)| 2 [(DkIxk g x@kok3 - k x?
Ci(2 =Ci(x) +2in + - Fal1, 1,2 — 2— —; ——||(z=%*/;xeRAX<0
L 2n Y k k! 2 2 4
06.38.06.0016.01
arg(z—x)
Ci@dcCi(X+2inm 5 +0(z-Xx)/; xeRAXx<O0
L T

Expansionsat z==0

For the function itself

06.38.06.0001.02

Z

1
Ci(2) « log(z --7Z1
2 g2 +vy 4[ a

+ — ...

]/; (z-0
1080
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06.38.06.0017.01

2 z
o | 1 Zz — O£
i(2) < log(2) +y [ 24 o 1080 ( )]

06.38.06.0002.01

1 & (—k 2k
Ci(2) =log(z) +y + —
@ =log@ +7y + ZkZ 2o

06.38.06.0003.01

Ci | z Fsl1,1;2 2 3' z
i(2) == 09(2)+T—Zz S e

06.38.06.0004.02
pa
Ci(2) « log(2) +y - " (1+0(2))

06.38.06.0018.01
Ci(9 =Fx(2 /;
n (- 1)k ZZk (_l)n Z22N+2

1 3 v
Fn(@=log@+vy+ — Z =Ci@+ ————  5F3lL,n+1;n+ —,n+2,n+ 2, —— /\neN
215 k@k! 4(n+1%°2n+1)! 2 4

Summed form of the truncated series expansion.

Asymptotic series expansions

06.38.06.0005.01
log(Z) sin (1 4\ cos(2) 3
+ SFO(_w 11 ——)— 3Fo(1, 1, -5
2 2

Ci(2) < log(2) - =

4
——]/; (14 > o)
z

06.38.06.0006.01

_ log(Z) sin2) 1)) cos(2) 1
Ci(2) « log(2) — + (1+ O(—]]— (1+O(—)) /; (12| = o0)
2 2 72 Z

z

06.38.06.0019.01

in ag2=nx
Ci(z)oc{ o e (02

Residue representations

06.38.06.0007.02

1
Ci(2) = —E(Iog(zz) 2log(2)) - — r 0) - — Z

Vo T (22)_3 _
. ess I |-

sr(3 -

06.38.06.0008.02

. Vr [ (2)°° r(s)] v
Ci(2) == ——— resy -—
2 2

=k

= [
N [ : r(s)](—i)
j=1 SF(E—S)

Integral representations
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On the real axis

Of thedirect function

06.38.07.0001.01

zcog(t) — 1
Ci(2) ::f . dt+log(2 +vy
0

06.38.07.0002.01

oo COS(t)
Ci(2) = — f —— dt )] <

Contour integral representations

06.38.07.0003.01

_ 1 vr I(s? 2\°
Ci(2) = — = (log(Z) - 2l0g(2)) - — fi —| ds
2 4ri Jersspr(z-s) |4
06.38.07.0004.01

Vi ()2 z\-2s
Ci() = - fi(_) ds
L

Ani JLpsy 1) r(% —s) 2

Limit representations

06.38.09.0001.01

< 1 k x
Ci(x)==—r|1im[z — CO! —)]/;xe[R/\x>0

k=n+1 n

Differential equations

Ordinary linear differential equations and wronskians

For thedirect function itself

06.38.13.0001.01
W@ +2W' (2 +zW(2) == 0/; W(2) = ¢; Ci(2) + ¢, Si(2) + C3

06.38.13.0004.01
1
WZ(ll CI(Z)1 S‘(Z)) =
Z
06.38.13.0002.01
W@ +2W' (2 +zW(2) =0/, W@ = ¢, Ci(2) + ¢, Ei(i 2) + C3
06.38.13.0005.01
i
W,(1, Ci (2), Ei(i 2) == —
2

06.38.13.0003.01
W@ +2W' (2 +zW(2) == 0/; W2 = ¢, Ci(2) + ¢, Ei(-i2) +C3
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06.38.13.0006.01

WL, Ci (@), Ei(-i2) = - —
Z

06.38.13.0007.01

212 3//2 3//22 2//2 (3)Z
v¢3>(z)+[ﬂ— J ()]W'(z)+[g'(z)2+ g _zve 9@ W(2 =0/,W®2 = ¢, Ci(g(2) + ¢, Si(g(2) +Cs
g2 g@ g (2? 92 g@
06.38.13.0008.01
. - ’ 2)3
W,(Ci(92), Si(g@), ) = —
92

06.38.13.0009.01
WO@ + [29’(2) 3@ 39"
92 h(2 g
[ iy A 2g@ N 6h'(2)° . 39727 N 6h29'@ 29'@ 3@ ¢“0
92 h@ h@?>  g@? h g2 92 ha  d@

w’(2) +

W (2) +

[6h’(z)3 4g@h@° 69'@N@2°* 6h@h@ 39'@*N@ 2H@9'@-29@h @

- + - + - + +
h(Z)S 92 h(Z)2 h(Z)2 g/(z) h(Z)2 h(2) g’(z)2 h(2) 92

370N @+h@9%@ NW@g@’+h9Q

]W(Z) =0/, W2 = ¢, h(2) Ci(9(2) + ¢; h(2) Si(9(2) + c3 h(2)

h(2g'(2 h(2)
06.38.13.0010.01
. _ h@*g2°
W,(h(2) Ci(9(2)), h(2) Si(9(2)), h(2)) = —
92

06.38.13.0011.01
2wWI2) - (r+3s-3)ZW' (2 + (&2 +3(s-Ds+r2s-D+1)zw (@ -s(@®r?Z" +s(r+9)wz =0/;
W2 =c¢, Z2Ci@aZ) +c, 72Si@z) +c 2

06.38.13.0012.01
W, ZCi(az), 2Si(aZ), %) =ardZ*3s3

06.38.13.0013.01
w®(2) - (log(r) + 3log(s) W’ (2) + (a2 log’(r) r2Z + 3log*(s) + 2log(r) log(s)) W (2) -
log(s) (a® log?(r) r2% + log(s) (log(r) + log(s))W(2) = 0/; w(2) = ¢; §* Ci(ar?) +c, s*Siar?) +c &

06.38.13.0014.01
Wy(< Ci(ar?), £Si(ar?), &) = ar?32log’(r)

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

06.38.16.0001.01
Ci(-2) = Ci(2) + log(-2) — log(2)
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06.38.16.0002.01
Ci(i 2) == Chi(2) — log(2) + log(i 2)

06.38.16.0003.01
Ci(-i2) == Chi(2) — log(2) + log(—i 2)

06.38.16.0004.01

Ci(\/;) == Ci(2) - log(2) + Iog(\/;)

Complex characteristics

Real part

06.38.19.0001.01
1 (6]

Re(Ci(x+iy)) == Ci(x) — lo (x)+—|0 X2 + —
y g g(® +y?)+ Zka(Zk)'

06.38.19.0002.01

1E DR OC+Y?
Re(Ci(x +iy)) == Iog(x +YP)+ 2Z:#COS(Zktanl(—

P k2k!

06.38.19.0003.01

Re(Ci(X+iy)) = Iogx +YP) + ZZ

kle

( l)]+ky2J X2k 2j
k@2p!k- 21)'

06.38.19.0004.01

1
Re(Ci(x+iy)) == — | Ci| X+ X —i +Ci|x—-x —i
2 \/ X2 X2

Imaginary part

06.38.19.0005.01

00 j+1 3 X
IM(Ci(x+ i y)) == tan™*(x, y) — X 1F2[k+ 1 > k+2; - "

S 2k+1)!

06.38.19.0006.01

1 DF R +y)
IM(Ci(x+iy)) == tan™ l(x y) — Zg
2,5 k+1)(2k+2!

06.38.19.0007.01

f

IM(Ci(x+iy)) = tan"}(x, y) — — ZZ

06.38.19.0008.01

X
IMCi(x+iy)) == — —ﬁ Ci|x—x —ﬁ -Ci[x+x | ——
2y X2 X2

X2

1
Zok+l -
2

J)+7

n(2 k+1) tan‘l( X))
X

(_1)j+k X2k72j+1 y2j+1

289 K+ D @2j+D1(2k-2]+1)!

)
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Absolute value

06.38.19.0009.01

[Cix+iy)|= |Ci|x—x —i Ci|x+x —i
\J X2 \/ X2

Argument

06.38.19.0010.01

1 % %
arg(Ci(x+iy)) =tan"| —|Ci|x+x | -— |+Ci|x-x [ -=—
2 X2 X2

Conjugate value

06.38.19.0011.01

1
Cix+iy)=—|Ci|x+x —i + Ci| x— X —i
2 X2 X2

Signum value

06.38.19.0012.01

sgn(Ci(X+ i y)) == l— —i x| Ci| x—x —ﬁ - Ci —i x+Xx|[|+Ci
y X2 X2 X2

Differentiation

Low-order differentiation

06.38.20.0001.01

0Ci(20 coy2)

0z - z
06.38.20.0002.01

82Ci(2) cos2) sin(2

02 2z

Symbolic differentiation

06.38.20.0006.01

a"Ci(2) -1 k&N (n- 1)1 nk
::6nCi(z)—Z cos(—+z)/;neN
oz e k! 2

/ ¥ _ / ¥
—; X+ X[+ Ci| x=x —; /
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06.38.20.0003.01

n-1 (_qyn-k-1 Zen 7k
=0,Ci(2 + BooIE[n +0,(n=1)! Z B — cos(z+ ?]] /ineN

!
P k!

d"Ci(2)

06.38.20.0004.01

_ 3-n n 2
=(-)iz" (n-1)z-2“-3\/7z2-"2|=3[1, L2 —.2-2 -Z]/; nenN*

d"Ci(2)
a7

Fractional integro-differentiation

06.38.20.0005.01

82 Ci(z 3- zZ
@ _ (TC,(;;;(ZH )z‘“ —2“-3x/7z2-“2ﬁ3[1, 12, %2 % ——]
oz I(1-a) 2 2 4
Integration

Indefinite integration

Involving only one direct function

06.38.21.0001.01
(b+azCilb+az-sinb+az

fCi(b+az)dz::
a

06.38.21.0002.01
sin(az)

fCi(az)ziz:: zCi(az) -

06.38.21.0003.01

fCi(z)dz:: zCi(2) — sin(2)
Involving one direct function and elementary functions

Involving power function
Involving power

Linear argument
06.38.21.0004.01
fz‘"l Ci(az)dz== 2— T(a, —iaz)(-iaz)™ +2Ci(az)+(iaz)*I'(a,iaz)
[07
06.38.21.0005.01

z z
fz""l Ci(2dz=—CiD+ — (2 (v, i2) + (-i 2" I(a, —i 2)
1% 2a

06.38.21.0006.01
—a2Ci(a2) 2 +asin(az) z+ cosaz)

szi(az)dz:: -
28
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06.38.21.0007.01

Ci(az 1
f dz= E(—u‘az3F3(1, 1,122 2, -iaz+iazsF3(1,1, 1,2, 2,2,ia2 +
z

log(2) 2Ci(a2+T'(0, —iaz)+ (0, iaz) —log(z) + log(—i az) + log(i a2) + 2))

06.38.21.0008.01
fCi(az) P cosaz) + Ci(az)+azSi(az

Z==—
2 z
06.38.21.0009.01
fCi(b +az) 4 azcosb)Ci(az)—(b+az) Ci(lb+az) —azsinb) Si(az)

Z bz

Power arguments

06.38.21.0010.01

Za a @ @ a
2 1CiaZ)dz== 2— (F(—, —u‘az’)(—iaz’)‘T +2Ci(aZ)+@Gaz)r I“(—, u‘az’))
a r r

Involving exponential function

Involving exp

06.38.21.0011.01
_ —-2¢P%Ci(az) + Ei((b-ia) 2 + Ei((b+ ai) 2
febZO(az)dz:: - ~

06.38.21.0012.01
i(2¢'32Ci(a2) - Ei(2iaz) - log(az)

feiaZCi(az)dz: -
2a

06.38.21.0013.01
i(2¢7??Ci(az) - Ei(-2ia2) - log(az)

2a

fe‘ﬁ'aZCi(az)alz::
Involving exponential function and a power function

Involving exp and power
06.38.21.0014.01

1 n (~b2*
fz" e’*Ci(az)dz= 3 nt (=b)™™? [Ei((b— ia)2) +Ei(b+ai)2-26*%Ci(az Z % -
k=0 .

n Mm-1,_ph_: k n Mmel:a K
e(mamzi( b ] (-b na)zk_e(b_ia)zzi[ b ] (ia-b)#
mimib+ai) (5 k! S mib-ia) =3 k!

]/;neN
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06.38.21.0015.01

fz” €32 Ci(az)dz=

(—ia)y ™t n 1 ((-iazX
n! Ei(21az)+|og(z)+22— - 2711k -2iaz)||-2Ci(@z'(h+1,-iaz)|/;neN
2 i k! 2k

06.38.21.0016.01

fz” e "32Ci(az)dz=

(ia) ™t _ n 1 ((@a2X .
n! E|(—2iaz)+log(z)+22— —27%1rk 2iaz||-2Ci@znTn+1,iaz|/;neN
2 S| 2k
06.38.21.0017.01
1
f2ebZCi(az)clz:: ——— (Ei(b+ai)2a® - 2be?sin(az a-

21 (a2 + ?)
2b? eP?cos(az) + 2(a® + b?) "% (bz— 1) Ci(a2) + (a® + b?) Ei((b— i @) 2 + b? Ei((b + ai) 2)

06.38.21.0018.01

1
fzz e**Ci(az)dz==— — [—«abz(b2 Z-2bz+2)Ci(az) +Ei(b-ia)2 +Ei(b+ai) 2 +
b

(be®?(b((bz-1)a? +b? (bz- 3))cos(az) +a((bz-2) a® + b? (bz- 4)) sin@@z))
(a2 + 12)?

06.38.21.0019.01

1
fz3 e*Ciazdz=— [ebz(b323—3b222+ 6bz-6)Ci(az) +3(Ei((b-ia)2) +Ei(b+ai)2) -
b

1

. (be®?(b((b*Z -bz+3)a* +2b? (0?2 -3bz+3)a? + b* (b* Z - 5bz+ 11)) cos(@z) +
(8% +1?)

a((b®Z-3bz+6)a’+2b*(b*Z -5bz+8)a® + b* (b* Z - 7bz+ 18))sin(a2))

Involving trigonometric functions

Involving sin
06.38.21.0020.01
1
fsin(bz) Ci(az)dz== E (-4cosbz Ci(az)+Ei(-i(a—b)yz)+Ei(i(a—b)2 + Ei(-i(a+b)2) + Ei(i (a+b) 2)

06.38.21.0021.01
—2cos(@az) Ci(az + Ci(2a2 + log(az

2a

fsin(az)Ci(az)dz::

Involving cos
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06.38.21.0022.01
1
fcos(bz) Ci(az)dz== E (i(Ei(-i(a-b)z)—Ei(i(a-b)2 - Ei(-i(a+b)2 + Ei(i(a+b)2 - 4iCi(az sin(bz))

06.38.21.0023.01
2Ci(az)sin(az) - Si(2az

2a

fcos(az) Ci(az)dz==
Involving trigonometric functions and a power function

Involving sin and power
06.38.21.0024.01

fz“ sin(b2) Ci(az) dz== —2 @by ™™ tn [—(—1)n Ei(~i (@a—b) 2) - Ei(i (a—b)2) — Ei(~i (@+ b) 2) -

2M+1)Ci@d(-1)"T(n+1, —-ib2+T(N+1,ib2)) +

1
(-1)"Ei(i (a+b)2) +
r(n+2)

7

La+ib)<Z&
+

n Mm-1,_-: - K n m
eé(a—b)zZi( b ) (-ia+ib) Zk+e—£(a+b)22£[ b )
mib-a) i3 k! mia+b) i k!

)
o

m=1 m=1

_ n1( b \"m(—ia-ib)* & _ n
(_1)n i(a+h)z _ +(=D" —i(a-h)z
sy )

m=1 m=1

b \"™1Ga—ib<X
5=)

m ]/;neN

3l

a+b) = -4/ o
06.38.21.0025.01

fz“ sin@az)Ci(azdz=

in a—n—l

n 1 (GazX
n'[(-D)"Ei(-2iaz)+EiRiazn+1+-D)Nlog2 +2(-1)" > — ok - 2711k 2ia2)|+

!
o k!

1 ((-ia2¥
2y — — 2711k -2iaz2)
Sl

n
] -2Ci(@a(T(n+1, -iaz+ (-1D)"I'(n+1, n’az))] /ineN
k=1
06.38.21.0026.01

1
fzsin(b 2 Ci(azg)dz= — (1 (Bi(-i(a-hb)2-Eii(a-b)2-Ei(-i(a+b)2)+EiGi(a+b)2) -
4b

4b(bcos(az) sin(bz) — acos(bz) sin(az))
b? - &2

4Ci(a2) (bzcogbz —sin(b2)+

06.38.21.0027.01

1
fzz sinbz) Ci(az)dz= - (Ei(~i(a—-b)2)+Ei(i(a-b)2 + Ei(-i(a+b)2) + Ei(i (a+b) 2) +
2b

cos(@z) (b(b? - a%) zsin(b 2) - (a% - 3b?) cos(b 2))

+
(@a-b’b(a+b)?

asin@z) (b(a? - b?)zcos(h2) - 2(a? - 2b?)sin(bz)  Ci(az)((b?Z - 2)cos(b2) - 2bzsin(b2)

(a-b)’b? @@+ b)® b3
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06.38.21.0028.01
1
fz3 sinbz Ci(az)dz= — 3i(-Ei(-i(a-b)2+Ei(i(a-b)yz+Ei(-i(a+b)yz—Ei(i(a+b)2) +
2b
1
———(2absin@az)(((b*Z - 6)a* - 2b? (b* Z - 8) & + b* (b* Z — 18)) cos(b 2) +
@@a-bd@+b?
1
b(-3a"+10b*a® - 7b%) zsin(b 2))) + ———
(b-ad@+b)?
(2b%cos(az) (b(a* - 6b®a® + 5b*) zcos(b 2) + ((b* Z - 3) a* + (6 b — 2b* Z) a® + b* (b* 7 - 11)) sin(b 2))) -

2Ci(az) (bz(b*Z - 6) cos(bz)—S(bzzz—Z)sin(bz))]

Involving cos and power
06.38.21.0029.01

1
fz” cos(b2) Ci(az)dz== 2 G n! [—(—1)n Ei(-i(a—b)2) +Ei(i(a—b)2) + Ei(-i(a+ b)2) -

2+ Ci@ad(-H)"T(n+1, -ibz-T(n+1,ibz) -

1
(-D"EiGG(a+b)2) +
I'n+2)

7

La+ibfZ
+

k!

n Mm-1,_: TN n m
e»’(a—mzzi b (—ia+ib) & _e’i(aer)ZZi b
mi{b-a k! m

m=1 k=0 mmla+b) =

o

n1( b \"™l(—ja-ib)<X n b \"™1Ga—ibXX
Fn 2loa

(=1)" ei(a+b)22— o +(—1)ne"i(a‘b)zz Z ™ ]/; nenN

mmla+b) = mel —a) o

06.38.21.0030.01
fz” cos(az) Ci(az)dz==

E-n+l

n 1 ((-ia2X n1(@Ea2"
22—(( ‘a2 — 27kl —2iaz)]+2(—1)”2—[(l ) —2"“1F(k,2iaz)] /ineN
S 2k ki| 2k

k=1

06.38.21.0031.01

fzcos(b 2 Ci(az)dz= [Ei(—zz (a-b)2+Ei(Gi(a-b)2+Ei(-i(a+b)2) +

4p?

4b(bcos(az) cosbz) +asin(az sin(b 2)
EiGi(a+b)2-2Ci@@2 (['(2, —ibz)+ (2, ib2) + )

(a-b)(a+b)

- T a1t [2 Ci(az(I'(n+1, -iaz)-(-1)"I'(n+1,iaz)+n! [(—1)n Ei(-2iaz) -Ei(2iaz)+ ((-1)"- 1) log(2) -
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06.38.21.0032.01

fzz cosbz) Ci(az)dz==

1

1
— [i [—Ei(—i (@a-b)2+Ci(az(T'(3,-ib2-T'(3,ib2) +
2b

- (Zi(a(a— b) (a+ b) zsin(az) -
(a-b)?(@+b)?

(a? - 3b?) cos(a2) sin(b 2 b? + 2i cosb 2) ((a— b) (a+ b) zcosaz) b? + 2a(a? - 2b?) sin(@z)) b +
(a*- b2)2 (Ei(i (@—b)2) + Ei(—i (@a+ b) 2 - Ei(i (a+b) z)))]]

06.38.21.0033.01

fz3 cosbz) Ci(az)dz=

1 1
S— [7 (6(Ei(—u’ (a-b)2) +Ei(i (a-b)2) + Ei(-i (a+b) 2 + Ei(i (a+ b) 2)) (a? - b2)3 +
40* {(a-b?(@+b)®

4b? cosb2) (a(—3 a'+10b?&® - 7b%) zsin(az) - (—3a4 +6b?a® - 11b" + b? (a® - b2)2 22) cos(az)) +

4b(b2 (a*-6b*a® +5b*) zcos(az) - a(b2 (- b2)2 Z-2(3a'-8b%a’+ 9b4)) sin(az)) sin(bz)) -2Ci(a

2 (T4, -ib2) +T(4, ib2)

Involving hyperbolic functions

Involving sinh

06.38.21.0034.01
—2cosh(b2) Ci(az) + Ci((a+bi)2+ Ci((a-ib)2)

2b

fsinh(b 2Ci(az)dz=-

Involving cosh

06.38.21.0035.01
2Ci(az)sinh(b2) +iSi((a+bi)2-iSi((a-ib)2)

2b

f cosh(bz) Ci(az)dz=

Involving hyperbolic functions and a power function

Involving sinh and power
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06.38.21.0036.01
fz” sinh(bz) Ci(az)dz=
-b z)k
+

n!p"-1 n
2 [—Ei((—b+ a(-i)2-Ei((a-b2 - (-1 "Ei((b-ia)2 - (-D)"Ei((b+ai)2 +2(-1)" P2 Ci(az)Z (
k=0

k

bz
-bZC|(az)Z ) (= 1)n (b+a»)zz

1[ b ]mm‘l(—b—ia)kzk
+

vy b+ai) i3 k!
n Mm-1 n mm-1 ok
(—1)%“"”’“21( b ] Z(ua b) e“a-bﬂzi[ b ) (b-ia) zk+
“mib-ia) & mmib—ia) iz k!
n Mm-1
e<fbfx'a)22 ( ] b+aj Zk]/;neN
momib+ai) i3
06.38.21.0037.01
1
fzsinh(bz) Ci(aggdz== ——— (—4cos(az)sinh(bz) b? — 4acosh(bz) sin(@az) b +

4b? (a2 + b?)
(a +b%) (Ei((b-ia) 2 + Ei(b+ai) 2) - Ei(-bz+a(-i) 2 - Ei(iaz- b2) + 4 Ci(a2) (b zcosh(b 2) - sinh(b 2))))
06.38.21.0038.01

fzz sinh(b2) Ci(az)dz==

1
S [4 Ci(a2) ((b?Z + 2) cosh(b2) — 2bzsinh(b2)) +

4p° (a2 +12)°

4sin(az)(2a(a? + 2b?) sinh(b 2) — ab(a? + b?) zcosh(b 2)) b -
2(a®+ b2)2 (Ei((b-ia)2)+ Ei((b+ai)2) + Ei(-bz+a(-i)2 + Eiiaz- bz)))
06.38.21.0039.01

1
fz3 sinh(b2) Ci(az) dz== — [4Ci(az) (bz(b? Z + 6) cosh(b2) - 3(b* Z + 2) sinh(b 2)) +
4b

(6(Ei((b— ia)2) +Ei(b+ai)2) - Ei(-bz+a(-i)2) - Eiiaz-b2)(a® + b2)3 +

(a2 +12)°

4bsin(az)(ab(a2+bz)(3a2+7b2)zsinh(bz)—a(bz(a2+b2) Z+2(3a'+8b°a +9b4))cosh(bz))

b? cos(az) (b (a® +b?) (a® + 5b?) zcosh(b 2) - (3 a'+6b%a® + 11b* + b? (a® + b2)2 22) sinh(b z)))

Involving cosh and power

(4 cos(a?) ((a® + 3b?) cosh(b 2) — b (a? + b?) zsinh(b 2)) b* +
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06.38.21.0040.01

fz” cosh(b2) Ci(az)dz==

ntp=-t n (-
2 [Ei((—b+ a(-i))2+Ei(Ga-b)2 - (-1)"Ei((b-ia)2) — (-D"Ei(b+ai)2) + 2(-1)" **Ci(a2) Z (

k=0
k

z 1( b \"ml(-b-ja)Z
_bZC|(aZ)Z_)+( 1" (b+a»)zz [ ) Z( ia) .

mmib+ai) (3 k!

n1( b \"™lGa-b*£X n1( b \"™lh-iafHX
=" e(b—ﬁ'a)zz — (b a] Z @ ) e(ﬁ'a—b)zz _[ ) L _
i k=0

e mib-ia) {3 k!

n Mm-1
_ (b+ai)< X

(-b-ia)z E ‘neN
¢ (b+az] ! ]/

m1 M k=0

m=1

06.38.21.0041.01

1
fzcosh(bz) Ci(az)dz= — [Ei((b —ia)2)+Ei((b+ai)2 +Ei(-bz+a(-i)2) +
4b

4Ci(az) (bzsinh(b2) - cosh(b2)) + — ((a® + b?)Eitiaz-b2z) - 4b(bcos(az) cosh(b 2) + asin(@z) sinh(b 2)))
a‘+b

06.38.21.0042.01

fz2 cosh(bz) Ci(az)dz=

— 4Ci(az)((b?Z +2)sinh(b2) - 2bzcosh(b 2)) +
4b

(a2 +12)°
4sin(az) (2a(a? + 2b?) cosh(b2) - ab(a® + b?) zsinh(b 2)) b -

2(a®+ b2)2 (Ei((b-ia)2) + Ei((b+ai)z)— Ei(-bz+a(-i)2 - Eiiaz- bz)))
06.38.21.0043.01

1
fz3 cosh(b?) Ci@gdz= — [4Ci(az) (bz(b?Z +6) sinh(b2) - 3(b? Z + 2) cosh(b 2)) +
4D

(6(Ei((b— ia)2)+Ei(b+ai)2) +Ei(-bz+a(-i)2) +Ei(iaz-b2)(a® + b2)3 +
(a2 +12)°

b? cos(az) (b (a? + b?) (a? + 5b?) zsinh(b 2) - (3 a*+6b%a’ + 11b* + b? (a® + b2)2 22) cosh(b z)) +
absin@z) (ab (@ + b?) (3% + 7b7) zcosh(b2) - a(b? (° + b?)° 7 + 2(3a + 817 @ + 9b*) sinh(b 7))

Involving logarithm

Involving log

bz

k

(4 cos(a?) ((a® + 3b%) sinh(b 2) — b(a® + b?) zcosh(b 2)) b* +
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06.38.21.0044.01
azCi(az (log(b2 - 1)-sin(az (log(b2 - 1) + Si(a2

flog(bz) Ci(az)dz==
a

Involving logarithm and a power function

Involving log and power

06.38.21.0045.01
fz"*l log(b2) Ci(az)dz==
1 -
— (Z (7)) (-al(e, iaz)(-iad* —aT(@+1)l0g2) (-iaz)® + e I(e, iaz)logbz) (-iaz)® -
2a
(iaz®aT(a, —iaz)+(a zz)a Fola, s a+1, e+l —iaz)+ (& 22)0 o, ia+1, a+1iaz) -
(iaz al(a+1)log@ + (ia2)" o’ I'(e, —iaz)logb2) + 2(a? zz)“ aCi(az) (alog(b2) - 1))
06.38.21.0046.01

1
leog(bz) Ci(@adz= — (—cosaz) (2log(b2) + 1) + Ci(az) (-a? Z + 2a*log(b 2) Z + 2) + az(1 - 2log(b 2) sin(@2))
4a

06.38.21.0047.01

1
fzz log(b2) Ci(az) dz== (a®Ci(az) 3log(b2) - 1) 2 + a*sin(az) Z -

9a®
3a? log(b2) sin(az) Z—acos@az z- 6acos@az) log(bz) z+ 6log(b2) sin(az) + 7sin(az) — GSi(az))

06.38.21.0048.01

fz3 log(b2) Ci(az) dz== (Citaz (-a*Z +4a*logb2) 7' - 24) +

16a*

cos@z) (-a*Z - 12(a? Z - 2)log(b2) + 38) + az(a? Z - 4(a® Z - 6)log(b 2 + 14) sina2))

Involving functions of the direct function
Involving elementary functions of the direct function

Involving powers of the direct function

06.38.21.0049.01

) azCi(az)z—23in(az)Ci(az)+Si(2az)
fCi(az) dz==

a

Involving products of the direct function
06.38.21.0050.01
fCi(az) Ci(bz)dz= 2711b (2abzCi(az) Ci(bz)—2bsin(az) Ci(bz) -
2aCi(azsinlbz—aS((a-b)yz2+bSi((a-b)2+aSi((a+b)z)+bSi((a+b)2)

Involving functions of the direct function and elementary functions
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Involving elementary functions of the direct function and elementary functions

Involving powers of the direct function and a power function

06.38.21.0051.01
E-n+1 a—n—l

fz” Ci(az’dz==
2(n+1)

[2 Ci(azyT'(n+1, -iaz) - (-)"I'(n+1,iaz)+

(-iazk

2k

n![(—1)”Ei(—21zaz)—Ei(2u'az)+((—1) —1log(2) - 22 [ —27%1rk —2iaz) |+

n 1 (@Ga2"
2"y —

06.38.21.0052.01

+1
-2k, Zn'aZ)]]J + Ci@2’/ineN
n+1

1
szi(az)zdz: — (2272 Ci(a2)? - 4(cos@z) +azsin@@z) Ci(az) — cos(2az) + 2Ci(2az) + 2log(2)
43

06.38.21.0053.01

fzz Ci(az’dz==

— (42 Ci(a2?Z +8az-2acos2az z-8Ci(az (2azcos@z) +(a? Z - 2)sin(az) + 5sin2az) - 8Si(2az))
12a

06.38.21.0054.01

1
fz3 Ci(az’dz= — (2a* Ci(@a2?7Z +3a22-a’cos2az2 2 +4asin(2az z+
8a

8cos(2az) - 12Ci(2a2) - 12log(2) - 4Ci(a2) (3(a® Z - 2) cos(az) + az(a® Z - 6) sin@)))

Involving products of the direct function and a power function

06.38.21.0055.01

fz“ Ci(az)Ci(b2dz=
Ci(b 1 1
©2 (z”*lCi(az)+—u‘”*la‘”‘l(r(n+1, —u'az)+(—1)”+lF(n+1,m’az))) L[ (-1 EiG(b-a)2) +
n+1 2 4(n+1)

az)

2Ci
Ei(i (@—b)2) + Ei(-i (a+b)2) — (-1)"Ei(i (a+ b)2) + (-D"T(n+1, —-ib2-T(N+1,ib2)-

n1( b \"™l(—ja+ib*X n mm(uaﬂb)zk
e o)

eé (a-b)z Z - _ e—é (a+b) z Z
!
m=1 k!

mib-a) i3 me1 M k=0

n
+(=1)" e i@z Z

m=1

n 1( b ]mm‘l(—ia—ib)kzk

—_1n i(a+h)z _
(-1 ef@z ) -

[ b ]mm‘l(ia—ib)kzk]
Z +
mla+b

!
=0 k!

3|

m=1 k=0

a—n—l in+1 ntn (a b) (a+ b) K K
> (-(-D"Tk i(@a+b2(@-b)—(-D)"@+b) Tk i(a-b) 2+
4n+1) i !

Tk, —i@+b)2@-b*+@+b) Ik i(b-a)2))/;neN
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06.38.21.0056.01

1
szhi(az) Chi(b2)dz= — (4Chi(az) (cosh(b2) + bz(bzChi(b2) — sinh(b2))) a® + 4bsinh(a2) sinh(b2) a—
8ab

(a? + b?) (Ei((a— b) 2) + Ei((b - a) 2) + Ei(-(a+ b) 2 + Ei((a+ b) 2)) + 4b* Chi(b 2) (cosh(a2) - azsinh(a 2)))
06.38.21.0057.01
fzz Ci(@a2) Ci(b2dz=
1

-— - (a? +2b?) cosaz) b* + a(a—b) (a+b) (a(b? Z - 2) Ci(az) - b? zsin(@)) sin(b ) a -
3a’(a-byb°(a+b)

a’bcosbz)((2a® + b?)sin(@z) - 2a(a-b) (a+hb) zCi(az) + (a—b) (a+b)
(Citbz) (-a3Ci(a) 2 + 2acos(az) z+ (a? Z - 2) sin(@2) b* + (b* - &%) Si((a— b) 2) + (a3 + b%) Si((a+ b) 2)))

06.38.21.0058.01
fz3 Ci(az)Cilbb2) dz= —((a— b)? (a+ b)? Ci(az) (-b*Ci(b2) 7' + b(b? Z - 6) sin(b2) z+ 3(b* Z - 2) cos(b 2)) a* +
b? cos(b ) ((3a* — 14b* a® + 3b*) cos(az) + a(-3a* + 2b? a® + b*) zsin(az)) a® -
b((a2 b? (a® - bz)zz2 -2(a?+b?(3a*-8p?a+ 3b4))sin(az) -b?(a®+2b*a® - 3b* a)zcos(az)) sinbza+
(@-b)’ (@a+b)*(3(a?Z - 2) cosaz) Ci(b2) b* + az(a® 2 - 6) Ci(b 2 sin@z) b* +
3(a*+b*) (Ci((a—b)2) + Ci(a+b) z)))) / (4a* @-b)’ b (a+b)?)

Involving direct function and Gamma-, Beta-, Erf-type functions

Involving exponential integral-type functions

Involving Ei
06.38.21.0059.01

fEi(bz) Ci(agdz=

1
P (-2aCi(az (ebz -bzEi(b2)+(a+bi)Ei((b-ia)2) +aEi(b+ai)2) - ibEi(b+ai)2 - 2bEi(b2) sin@az)
a

Involving Si

06.38.21.0060.01

fSi(bz) Ci(azdz=

1
—n ((@a-b)Ci((a-b)z+aCi((a+b)2+bCi((a+b)z) + 2bsin(az) Si(bz) — 2aCi(az) (cos(b2) + bzSi(b 2))
a

06.38.21.0061.01
f(Ci(b+ a2’ +Sib+ az)z)dz:
1

(b+azCi(b+ az)2 —-2sinb+azCi(b+az+Si(b+az(2cosb+az+((b+azSib+ az)))

!

Involving exponential integral-type functions and a power function
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Involving Ei and power

06.38.21.0062.01

(fh+1,-bz) (-b) " + 2" Ei(b2)Ci@ 1 ((-b™'n!
fz” Ei(bz) Ci(az)dz= - (Ei((b-ia)2) + Ei((b+ai)2)+
n+1 n+1
iGa)™" n ak@a+bi)*Tk, (ia-b)2)
-n!Ei(b-ia)z +n! o +Ei(bgT'(n+1,ia2+
k=1 :

N ak@—ib) *rk, —(b+ai)2)
(—1)”[n!Ei((b+ai)z)—n!Z @i - (brai

k=1

—Eib2T'(n+1, —i az))] -

(- tnr a1 D »
TZk—(b"(r(k,(zza—b)z)(b—m) +(b+ai) I'k —(b+ai)2))|/;ineN
k=1 7"

06.38.21.0063.01

1[ 2¢°%Z(bz-1)Ci(a2)
fZE|(bZ) Ci(aZ)dZ:: — |- _
4 b2

(a2 -1?) (Ei(b-ia)2) +Ei(b+ai)2) 2¢°%2sin@z) 2Ei(bz)(-a®Ci(az) Z+asin@2)z+ cos(az))]
+

a2 ab a2
06.38.21.0064.01

fzz Ei(b2) Ci(az)dz=

— +
3

1( (a®-2b?)eP?cos@z) (a®-ib%)Ei(b-ia)2)+(a®+b%i)Ei(b+ai2 °*((bz-2)a?+b?(bz+1)sin@2)
- +
a®b(a® + b?) a®bd ab?(a? + b?)

"% (0?2 -2bz+2)Ci(az)

1
= (Ei(b2 (a®Ci(a2) 2 - 2acosaz) z+ (2- & Z) sin(@)) - 5
a

06.38.21.0065.01

fz3 Ei(b2) Ci(az)dz=

1
2 [(@bz((3— bz a*+2b? (bz+7)a® +3b* (bz+ 1) cos(az))/(a2 b? (a® + b2)2) -

3(a* +b*) (Ei((b—ia)2) +Ei((b+ai) 2)

a*b*

+

1
. (e°%((0*Z - 3bz+6)a° +20* (b* Z - bz+5)a* + b* (b? 7 + bz— 10) a® - 6b°) sin(az)) +
a®b®(a? + b?)

2 (0*F -3 2 +6bz-6)Ci(a2)

1
— (Ei(b2) (a* Ci(az) Z* +a(6 - a° Z) sin@@2) z+ (6 — 3a° Z) cos@z))) -
a* b*

Involving Si and power
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06.38.21.0066.01

fz” Si(b2) Ci(az)dz==

21 Si(b2) Ci(a2) iGb; "L
n+1 4n+1)

()" (Ei(ibz-iaz)+Ei(aiz+biz)+Ei(-ibz+a(-i)2)+Ei(taz—ibz) +

iGa) " tn!
(i)™ Ci@d (-D"T(n+1, —ib2) +T(n+1,ib2))+ ol [(—1)” Ei(-i(b-a)2) +
2(n+1) 4(n+1)

2iSi(bz)
Eii(b-a)2-Ei(-i(a+b)2—(-1) "Eii(a+b)2) + (-D)"I'(n+1, —iaz-T'(n+1,iaz)—

ei(b_a)zznli( a )mm_l(_ib+ia)k2k+€—5(a+b)zzn: ( )mm_l(lb+la) X
mimia-b/ i35 k! = mla+b/ =

mla+b

, N1, a \n"™l(—jb-ia)lX , n1(; a \"lGb-iafX
—_1)n i(a+h)z _( ) (=" —i(b-a)z _ ( ) _
e Z k! e Zm a-b k!

m=1 k=0 m=1 k=0
i)™ no1
—— | ), — (b*(-Tkk ibb-a)n (b-a a+b)*rk i(@a+b)z
e [kz;zw (-Tk i(b-2)2) (b-a) ™ - @+b) Tk, i (@+b) 7)) +

N1
CUDY ™ (" (~b-a ™Ik i(@-b)2) - @+b) ™ Ik —i@+b) z)))] /ineN

k=1

06.38.21.0067.01
1 Si(a2) Ci(a2) 1
+
n+1 2(n+1)

fz” Si(az Ci(az)dz== ((Ga™!Ci@z (-D"T(n+1,-iaz)+T(n+1,iaz))-

in a—n—l

4(n+1)

[nv[( D"Ei(-2iaz)+Ei(2iaz) - (1+(-1)"log(2 — Zk [( ﬂk A +27% (K, —2iaz)]-

k=1

n 1 (@Gazk
(—1)”2— +2°Kr(kk 2ian||-2i@T+1, —iaz)- (-1)"T(n+1,iaz)Si@z|-
Sk

(-iazX

i(ta)
7[(5( 2iaz)+log(2 + (-1)" (EiRiaz +log(2)) + (- 1)“Zk'[

— 271k, —2iaz)]+
4(n+1) =y

(Gazk

Sl

06.38.21.0068.01

— 271k, 2iaz)]] /ineN

fzSi(b 2 Ci(@azg)dz= (e7@®P2(2a% ¢! @D 2Ci(az) (2% Si(b2) Z +i([(2, —ib2) - T(2, ib2)) -

8a%b?
i(-2id@P2((2, -ia)+ (2, ia2) Sib2) b? —a(-1+e?'?) (1+ 2 %) b+
(a2 +b%) &' @2 (Ei(-i (a— b) 2) - Ei(i (a— b) 2 - Ei(—i (a+ b) 2) + Ei(i (a+ b) 2)))))
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06.38.21.0069.01

fzz Si(b2) Ci(az)dz==

1 1
—|2Ci(a2 Sitb2) 2+ — (Ei(-i(a-b)2) + Ei(i (a-b)2) + Ei(-i (a+ b)2) + Eii (a+ b) 2)) - ——
6 be (20%) (a% - b?)

(b(b? - &%) (E4(-i(@-b) D+ E_4(i(@-b)2) + E_y(—i(@a+b) 2) + E_1(i (@+ b) 2) Z - 8bcos(az) cosh 2) -

1 1
8asin@@z sin(bz) - = [ . (2(a(a— b) (a+b)zcos@z) + (b? - 3a%) sin@z) sin(b 2 a2 +
@ | (@-)

2bcos(bz) (2(b? - 2a%) cos(az) + a(b® - a?) zsin@z) a+
(a?- b2)2 (Ei(—i (a—b) 2) + Ei(i (a—b)2) - Ei(-i (a+ b) 2) — Ei(i (a+ b) z))) +
Ci(a2) (['(3, —ib2) + (3, ib2)

bS

i(I'3, -iaz)-I'(3,iaz)Si(b2

06.38.21.0070.01

1
fz3 Si(bz) Ci(az)dz== g[ZCi(az)Si(bz)zA+

iCi(a2) (T4, ib2) - T4, —ib2)
b B

1
” Bi(Ei(-i(a-b)y2-Ei(i(a-b)y2-Ei(-i(a+h)2) + Ei(i (a+b)2)) +
b

_— ((a+ b) ((a— byb(biz(Ex(-i(@a-b)2+Ei(@-b)2+E(-i(@a+b)2+E_i(a+b)2)+
2b3 (- b?)

3(E.i(-i(@a-b)2-E_1(i(@a-b)2-E (-i(@+ b)) +E_4(i(@+b)2))
Z+12isin((a-b)2)+12(a-byisin(a+b) )+

: 1
' (6(Ei(~i (@~ b)2) ~Ei(i (a-b)2) - Ei(~i (a-+ b) 2) + Ei(i (a+ b) 2)) (a2 - ?)" -

2at (a2 _ b2)3

4iacosb?) (ab(?a4 -10b*a® + 3b*) zcos(a2) + b(a2 (a®- b2)2 Z-2(9a*-8b*a’ + 3b4)) sin(az)) +

4a2u‘((—11a4+ 6b?a” + (a® - b2)222a2—3b4) cos@az -a(5a*-6b?a’ + b“)zsin(az))

sin(bz)) -2i(T'(4, -iaz)+T'(4,ia2)Si(b2

Definite integration

Involving the direct function

06.38.21.0071.01
o log(1+ 2)
f e '?Ci(t)dt==—— /;Re(2) > 0
0 2z

06.38.21.0072.01

fwcos(t) Cit)dt = _f
0 4
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06.38.21.0073.01

wa'(t)zdt i
i It == —
0 2

Involving related functions

06.38.21.0074.01

fw Cit) (Si(t) - Z)dt = log(2)
0 2

Integral transforms

Laplace transforms

06.38.22.0001.01

log(1+2)
L[CiH] (2 = - T /;Re(2) >0

Operations

Limit operation

06.38.25.0001.01
i agb)=rAO=<ag@ <n
—-ni agb)y=nA\-nm<ag@ <0

limCiGa+bx)={ 0 agb)=0

X—=00 T T
o larg@] =% /\ largb) = 5
& True

Representations through more general functions

Through hypergeometric functions

Involving ,Fq

06.38.26.0001.01

Ci —F1122—3 — [+
i1(2) == — 12,2, — — +log(2) +
2 423 > 2 9(2) +y

Through Meijer G

Classical casesfor the direct function itself

06.38.26.0002.01

-7
Ci(2 ::—T Gl:3 —

1 1
2 )— — (log(Z) - 2log(2))

0,03 2

06.38.26.0003.01

_ Vo (2] 1
Cl (Z ::_TGI:?) —_—

1
4 0, 0, E

]/; Re(2 >0
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06.38.26.0004.01

Gi(V7)= —fﬁeig(;

\ ]
1
0,0, >

Classical casesfor powersof Ci and Si

0,%,1 ] 72
+_

11
0,003, 3 4

06.38.26.0018.01

1 z
Gi(Vz) +S(Vz) = Sxel

06.38.26.0005.01
\2 1 z
[s(va)- ) vava) - e ;

2vVrn

Classical casesinvolving cos, sin, Si

06.38.26.0006.01

cos(\/?) Ci (\/?) +sin(\/7)8i (‘/;) = _%”3/2 ng[

06.38.26.0007.01

cos(\/Y)Ci(\/?)+sin(\/?)(Si(\/7)——)==—;61:3

06.38.26.0008.01

sn(Vz)Ci(Vz) - oos(v7) 8 (V) =~ Gizi[

06.38.26.0009.01

$n(vZ)ci(VZ) - os(Vz)(i (V) - &) = —— G

Generalized casesfor thedirect function itself

\ ]
1
0,0, 5

Generalized casesfor powersof Ci and Si

06.38.26.0010.01

. Voo Loz 1
Ci@=-——0G3l -, =
2 “\2 2

06.38.26.0019.01

1
Ci2% +Si(2% = 5 72 ngé[ :

NI N
N -

06.38.26.0011.01

2 1 z 1
(Si - Z] + Ci (z)2 =— Gg'i(—, —
2 NCE

2V n

Generalized casesinvolving cos, sin, Si
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06.38.26.0012.01

1 z 1 0,1
c0s(2) Ci (2 + SN (2 Si () = —— 12 Goy| =, - 12 .
2 2210053,z
2" 2
06.38.26.0013.01
_ ) _ T 1, (z 1] O
cos(2) Ci (2 +sin(2 (S| (2 - —) = — Gi3| = = 0.0 1
2 2 2 2 0,3
06.38.26.0014.01
1
1 z 1 =1
SN Ci (2 -cos(2) S (2) = —— 12 Gyl =, = L 21
2 22| 1110

06.38.26.0015.01

NIF N

. . ) n 1 31| Z 1
sin(2) Ci (2) — cos(2) (S| - —) == I
2 2V« 12 2

NI
N—————

0,

Through other functions
06.38.26.0016.01

1
Ci(2) =log(2 - E(F(O, —i2)+T(0, i2) +log(—i 2) + log(i 2))

06.38.26.0017.01

1
Ci(2 =log(2 — 5 (E1(-i2)+ E1(i 2) + log(—i 2) + log(i 2))

Representations through equivalent functions

With related functions

06.38.27.0001.01
Ci(2) == Chi(i 2) — log(i 2) + log(2)

06.38.27.0002.01

1 i j

Ci(2 = log(2) + Z (Z(Ei(—n' 2+Ei(i2)+ Iog[f) + Iog[— f] —log(-i2) - log(i z)]
z z

06.38.27.0003.01

1 A _ mi
Ci(2) = 5 (li(e™*?) +1i(e'?) + > sgn(Im(2)) (1 - sgn(Re(2)) /; IRe(2)| <

Theorems

The averaged radiated intensity from a thin linear antenna

The averaged radiated intensity IT from a thin linear antenna of length | driven with a time-dependent current
i=ipcoswt+ nx7), neN*, where x is the coordinate along the antenna, —I <x <1, is given by

IT o« i3 (y + log(2 7 n) — Ci(2 7 n)).
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History

—L. Mascheroni (1790, 1819)

—F.W. Bessel (1812)

—C.A. Bretschneider (1843)

—0. Schlomilch (1846)

—F. Arndt (1847)

—J. W. L. Glaisher (1870) introduced the notations Si and Ci
—N. Nielsen (1904) used the notations Si and Ci
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